Abstract-Performance limits of multimodal detection systems information-theoretic analysis that remains an open problem are analyzed in this paper. Two main setups are considered, should provide an attainable upper bound on such a system i.e., based on fusion of dependent and independent modalities, performance. The second motivating aspect of the current respectively. The ter oero exponesf However, in some practial situations like biometric person independent multimodal cases. identification till recent past only part of the available bioThe rest of the paper has the following structure. We present metric data was exploited in order to reduce the identification the problem formulation of the theoretical analysis of binary system complexity and overall cost [1]. multimodal detection in Section 2. Performance analysis of However, such a simplification to monomodal biometric multimodal detection based on independent and dependent identification systems leads to a performance that does not signals is performed in Section 3. Conclusion and future satisfy sophisticated security requirements of the modern so-research perspectives are formulated in Section 4. ciety. [5], expected denoted by ,ux and 472 denotes the variance of X. We use E performance improvement will be the highest if fusion is to denote a covariance matrix. Correlation coefficient between performed on the sensor level or on the level of the observed two random variables is designated by p. Calligraphic fonts data. Despite this approach has not received significant atten-X denote sets X E X and lX denotes the cardinality of set tion in practice due to various technological aspects [6] , its X. Superscript T stays for matrix transposition.
of this problem. According to the results presented in [7] , I. INTRODUCTION mutimodal detection based on correlated data does not always Hypothesis testing is widely used for modeling, design and lead to the overall performance improvement versus ter oero exponesf However, in some practial situations like biometric person independent multimodal cases. identification till recent past only part of the available bioThe rest of the paper has the following structure. We present metric data was exploited in order to reduce the identification the problem formulation of the theoretical analysis of binary system complexity and overall cost [1] . multimodal detection in Section 2. Performance analysis of However, such a simplification to monomodal biometric multimodal detection based on independent and dependent identification systems leads to a performance that does not signals is performed in Section 3. Conclusion and future satisfy sophisticated security requirements of the modern so-research perspectives are formulated in Section 4. ciety. That [4] : sensor level, a random variable X is distributed according to Px (x). The feature level, match score level, rank level and decision mathematical expectation of a random variable X Px (x) is level. Due to the data processing inequality [5] , expected denoted by ,ux and 472 denotes the variance of X. We use E performance improvement will be the highest if fusion is to denote a covariance matrix. Correlation coefficient between performed on the sensor level or on the level of the observed two random variables is designated by p. Calligraphic fonts data. Despite this approach has not received significant atten-X denote sets X E X and lX denotes the cardinality of set tion in practice due to various technological aspects [6] , its X. Superscript T stays for matrix transposition. should be noted that in the general case, the length of the observed data vectors is not necessary the same (Fig. 2 ) and this particular selection was made for analysis simplicity sake. r= N {D(q(x, y) p1(x, y)) -D(q(x, y) p°(x, y))} The task of the hypothesis testing block that observes this pair of vectors is to perform a test T7 in order to decide > log2 T. (Fig. 4) . 
